Метрики процесів управління та контролю вимог у проектах by Гусєва, Ю.Ю. et al.
   
, , 
 
    
 4(43) 2017
   1999 .
       .
ISSN 1607-3274 ( ), ISSN 2313-688X ( ).
2017
   
, , 
 
    
 4(43) 2017
   1999 .
       .
ISSN 1607-3274 ( ), ISSN 2313-688X ( ).
2017
Zaporizhzhya National Technical University
Radio Electronics, Computer Science, Control
The scientific journal
Published four times per year
4(43) 2017
Founded in January 1999.
Founder and publisher  Zaporizhzhya National Technical University.
ISSN 1607-3274 (print), ISSN 2313-688X (on-line).
Zaporizhzhya
ZNTU
2017
   , 2017
  « , , » (    )   -
   ( )  1999 .     .
    ,    29.01.2003 .  
        6904.
ISSN 1607-3274 ( ), ISSN 2313-688X ( ).
       1328  21.12.2015 . «     
       15  2015 »     
  ,            
  -    .
      ,    .
     : http://ric.zntu.edu.ua/information/authors.
    -     .
            .   
, , , , ,        .  -
        CC  -BY.
        DOI.
     Web of Scien e.
            
 ,              on-line (  . . DOAJ,
DOI, CrossRef, EBSCO, eLibrary.ru / , Google Scholar, Index Copernicus, INSPEC, ISSN, Ulrichs Periodicals Directory,
WorldCat, , ),      : http://ric.zntu.edu.ua/about/editorialPolicies#custom-0.
       (    22914).
  : , -, -  ,     
,     ,    ,    , -
  -  ,     ,    ,   
,  ,  ,   ,   ,   , -
 ,    -  ,  ,     , 
.
 ,   ,    ,       , ,
,  ,     ( ).
     (   )     
      .
 
    . ., - . . , 
.     . ., -  . , 
 :
 ., -  , 
 . ., -  . , 
 . ., -  . , ,    
 . ., -  .- . ,  , 
 . ., -  . , 
 . ., -  i .- . , 
 . ., -  i .- . , 
 . ., . .- . , 
 ., -  . , 
 . M., -  . , 
 . ., -  i .- . , ,    
 . ., -  . , 
 . ., -  . , ,    
 . ., . .- . , 
 ., . . , 
-  ., -  , 
 . ., . .- . , ,    
i  . ., -  i .- . , 
 ., -  , 
 . ., -  i .- . , 
 . ., . . , 
 . ., -  . , ,    
 . ., -  , ,    
     ,   5  28.12.2017.
  -   .
-  : http://ric.zntu.edu.ua.
 :   « »,    , . , 64,
. , 69063, .
: (061) 769-82-96  -  
: (061) 764-46-62
E-mail: rvv@zntu.edu.ua
  « , , » (    )  -
    ( )  1999 .     .
    ,    29.01.2003 . ( -
          6904).
ISSN 1607-3274 ( ), ISSN 2313-688X ( ).
       1328  21.12.2015 . «    
        15  2015 » 
      ,      -
         -    .
       ,    .
     : http://ric.zntu.edu.ua/information/authors.
    -     .   -
          .    , ,
, , ,        .   
      CC  -BY.
       DOI.
     Web of Scien e.
            -
  ,            on-line (   . . DOAJ, DOI,
CrossRef, EBSCO, eLibrary.ru / , Google Scholar, Index Copernicus, INSPEC, ISSN, Ulrichs Periodicals Directory, WorldCat,
, ),      : http://ric.zntu.edu.ua/about/editorialPolicies#custom-0.
       (    22914).
  : , -, -  ,    
 ,    ,    ,  
 ,   -  ,    ,
   ,    ,  ,  ,  
,   ,   ,  ,    -
 ,  ,     ,  .
 ,   ,   ,      
, , ,  ,     ( ).
     (   )     -
       .
 
    . ., - . . , 
.     . ., -  . , 
 :
 ., -  , 
 . ., -  . , 
 . ., -  . , ,    
 . ., -  .- . ,  , 
 . ., -  . , 
 . ., - . .- . , 
 . ., -  .- . , 
 . ., . .- . , 
 ., -  . , 
 . M., -  . , 
 . ., -  .- . ,  ,    
 . ., -  . , 
 . ., -  . , ,    
 . ., . .- . , 
 ., . . , 
-  ., -  , 
 . ., . .- . , ,  
 . ., -  .- . , 
 ., -  , 
 . ., -  .- . , 
 . ., . . , 
 . ., -  . ,  ,    
 . .,  ,      
     ,   5  28.12.2017.
  -   .
-  : http://ric.zntu.edu.ua.
 :   « »,    , . , 64,
. , 69063, .
.: +38-061-769-82-96  -  
: (061) 764-46-62
E-mail: rvv@zntu.edu.ua
©    , 2017
The scientific journal «Radio Electronics, Computer Science, Control» is published by the Zaporizhzhya National Technical
University (ZNTU). since 1999 with periodicity four numbers per year.
The journal is registered by the State Committee for  information policy, television and radio broadcasting of Ukraine in 29.01.2003.
The journal has a State Registration Certificate of printed mass media (series  6904).
ISSN 1607-3274 (print), ISSN 2313-688X (on-line).
By the Order of the Ministry of Education and Science of Ukraine from 21.12.2015  1328 On approval of the decision of the
Certifying Collegium of the Ministry on the activities of the specialized scientific councils dated 15 December 2015 journal is included
in the list of scientific specialized periodicals of Ukraine, where the results of dissertations for Doctor of Science and Doctor of
Philosophy in Mathematics and Technical Sciences may be published.
The journal publishes scientific articles in English, Russian, and Ukrainian free of charge.
The article formatting rules are presented on the site: http://ric.zntu.edu.ua/information/authors.
The journal provides policy of on-line open (free of charge) access for full-text publications. The journal allow the authors to hold
the copyright without restrictions and to retain publishing rights without restrictions. The journal allow readers to read, download, copy,
distribute, print, search, or link to the full texts of its articles. The journal allow reuse and remixing of its content, in accordance with a CC
license -BY.
Published articles have a unique digital object identifier (DOI).
The journal is included into Web of Scien e.
The journal is abstracted and indexed in leading international and national abstractig journals and scientometric databases, and also
placed to the digital archives and libraries with a free on-line access (including DOAJ, DOI, CrossRef, EBSCO, eLibrary.ru / ,
Google Scholar, Index Copernicus, INSPEC, ISSN, Ulrichs Periodicals Directory, WorldCat, VINITI (All-Russian Institute of scientific
and technical information), Djerelo), full list of which is presented on the site: http://ric.zntu.edu.ua/about/editorialPolicies#custom-0.
The journal is distributed:by the Catalogue of Ukrainian periodicals (the catalog number is 22914).
The journal scope: radio physics, micro-, nano- and radio electronics, computer hardware and software, computer networks and
telecommunications, algorithm and programming theory, optimization and operations research, machine-machine and man-machine
interfacing, mathematical modeling and computer simulation, data and signal processing, control in technical systems, artificial intelligence,
including knowledge-based and expert systems, data mining, pattern recognition, artificial neural and neuro-fuzzy networks, fuzzy
logics, swarm intelligence and multiagent systems, hybrid systems.
All articles proposed for publication receive an objective review that evaluates substantially without regard to race, sex, religion,
ethnic origin, nationality, or political philosophy of the author(s).
All articles undergo a two-stage blind peer review by the editorial staff and independent reviewers  the leading scientists on the
profile of the journal.
EDITORIAL BOARD
Editor-in-Chief: S. A. Subbotin, Doctor of Science in Engineering, Ukraine
Deputy Editor-in-Chief:  D. M. Piza, Doctor of Science in Engineering, Ukraine
Members of Editorial Board:
I. Androulidakis, Ph. D, Greece
V. M. Bezruk, Doctor of Science in Engineering, Ukraine
Ye. V. Bodyanskiy , Doctor of Science in Engineering, Ukraine, ontrol section editor
O. O. Drobakhin, Doctor of Science in Physics and Mathematics
Yu. B. Gimpilevich, Doctor of Science in Engineering, Ukraine
A. N. Gorban, Doctor of Science in Physics and Mathematics, United Kingdom
V. I. Hahanov, Doctor of Science in Engineering, Ukraine, Computer Science section editor
M. Kameyama, Doctor of Science, Japan
L. M. Karpukov, Doctor of Science in Engineering, Ukraine
G. V. Kornich, Doctor of Science in Physics and Mathematics, Ukraine, Radio Physics section editor
A. S. Kulik, Doctor of Science in Engineering, Ukraine
D. V. Lebedev, Doctor of Science in Engineering, Ukraine, Control section editor
V. G. Levashenko, Ph.D, Slovakia
A. Lisnianski, Ph.D, Israel
U. Markowska-Kaczmar, Doctor of Science, Poland
V. A. Oleshchuk, Ph.D in Physics and Mathematics, Norway, Radio Electronics section editor
V. M. Onufrienko, Doctor of Science in Physics and Mathematics, Ukraine
M. Paprzycki, Ph.D, Poland
V. V. Pogosov, Doctor of Science in Physics and Mathematics, Ukraine
O. V. Rubel, Ph.D, Canada
A. A. Sharpanskykh, Ph.D, Netherlands, Computer Science section editor
S. N. Vassilyev, Doctor of Science in Physics and Mathematics, Academican of Russian Academy of Sciences, Russia
E. N. Zaitseva, Ph.D, Slovakia
Recommended for publication by the Academic Council of ZNTU, protocol  5 dated 28.12.2017.
The journal is imposed by the editorial-publishing department of ZNTU.
The journal web-site is http://ric.zntu.edu.ua.
The address of the editorial office: Editorial office of the journal «Radio Electronics, Computer Science, Control», Zaporizhzhia
National Technical University,  Zhukovskiy street, 64, Zaporizhzhya, 69063, Ukraine.
Tel.: +38-061-769-82-96  the editorial-publishing department.
Fax: +38-061-764-46-62
      E-mail: rvv@zntu.edu.ua
© Zaporizhzhya National Technical University, 2017
 5
  .............................................................................................................................7
 . .,  . .,  . .
      .............7
 . .
       
   .......................................................................................................................................................15
Piza D. M., Bugrova T. I., Lavrentiev V. M., Semenov D. S.
SELECTOR OF CLASSIFIED TRAINING SAMPLES FOR SPATIAL PROCESSING OF SIGNALS UNDER THE
IMPACT OF COMBINED CLUTTER AND JAMMING...................................................................................................................26
    ......................................................................................................33
 . .,  . .,  . .
      ...........................33
 . .,  . .
       -
     .............................................40
 . .
      
....................................................................................................................................................................................49
 . .,  . E.,  . .,  . .
       
      ....................................................57
   .................................................................................................66
 . .
       
..........................................................................................................................................................................................66
 . .,  . .
       
....................................................................................................................................................................................77
Oliinyk A., Subbotin S., Lovkin V., Blagodariov O., Zaiko T.
THE SYSTEM OF CRITERIA FOR FEATURE INFORMATIVENESS ESTIMATION IN PATTERN RECOGNITION..............85
 . .,  . .,  . .
       
................................................................................................................................................................................................97
  ...................................................................................................................106
 . .
       
 ...........................................................................................................................................................106
 . .,  . .
       
 ...................................................................................................................................................................116
Davydov M. V., Lozynska O. V., Pasichnyk V. V.
EFFECTIVE ALGORITHM FOR PARSING SENTENCES USING SEMANTICALLY ATTRIBUTED WEIGHTED
AFFIX CONTEXT FREE.....................................................................................................................................................................124
 . .,  . .
-        
 ..............................................................................................................................................................................................131
 . .,  . .,  . .,  . .
     -   ......................139
 . .,  . .,  . .
   -  ........................................151
 . .,  . .,  . .
     .........................................................................162
   .................................................................................................................................168
Bobyr M. V., Milostnaya N. A.
A SOFT FUZZY ALGORITHM OF THE MOBILE ROBOT CONTROL.......................................................................................168
 . .,  . .,  . .,  . .
       ..................................................................179
 . .
        
  ....................................................................................................................................................187
 . .,   . .
        
  ..................................................................................................................................193
 . .,  . .
       
  .............................................................................................................................200
p-ISSN 1607-3274.  , , . 2017.  4
e-ISSN 2313-688X. Radio Electronics, Computer Science, Control. 2017.  4
6RADIO ELECTRONICS AND TELECOMMUNICATIONS..............................................................................................................7
Abramovych A. A., Kashirsky I. S., Poddubny V. A.
METHOD OF PROCESSING THE REFLECTED SIGNALS FROM PULSED EDDY CURRENT CONVERTERS........................7
Bazilo C. V.
PRINCIPLES OF ELECTRICAL IMPEDANCE CALCULATING OF OSCILLATING PIEZOCERAMIC DISK IN THE
AREA OF MEDIUM FREQUENCIES..................................................................................................................................................15
Piza D. M., Bugrova T. I., Lavrentiev V. M., Semenov D. S.
SELECTOR OF CLASSIFIED TRAINING SAMPLES FOR SPATIAL PROCESSING OF SIGNALS UNDER THE
IMPACT OF COMBINED CLUTTER AND JAMMING...................................................................................................................26
MATHEMATICAL  AND COMPUTER  MODELING...................................................................................................................33
Borisenko V. D., Ustenko S. A., Ustenko I. V.
GEOMETRIC MODELLING OF RAILWAYS SPATIAL TRANSITION CURVE.............................................................................33
Lubov Zhuravchak, Natalia Zabrodska,
SOLVING OF ELASTIC DYNAMICAL PROBLEM IN A POROUS FLUID-SATURATED PIECEWISE-HOMOGENEOUS
HALF-SPACE BY THE INDIRECT METHOD OF NEAR-BOUNDARY ELEMENTS...................................................................40
Radchenko S. G.
CORRECT STATISTICAL MODELING IN CONDITIONS OF INCOMPLETE INITIAL INFORMATION...............................49
Shigimaga V. A., Megel Yu. Ye., Kovalenko S. V., Kovalenko S. M.
MODELLING AND ANALYSIS OF ELECTROPORATION PARAMETERS OF THE MEMBRANE
OF A BIOLOGICAL CELL IN A VARIED INTENSITY PULSED ELECTRIC FIELD......................................................................57
NEUROINFORMATICS  AND  INTELLIGENT  SYSTEMS...........................................................................................................66
Boyko N.
ADVANCED TECHNOLOGIES OF BIG DATA RESEARCH IN DISTRIBUTED INFORMATION SYSTEMS...........................66
Kondratenko N. R., Snihur O.O.
INTERVAL FUZZY CLUSTER ANALYSIS FOR ARTESIAN WEL L STATE MONITORING.......................................................77
Oliinyk A., Subbotin S., Lovkin V., Blagodariov O., Zaiko T.
THE SYSTEM OF CRITERIA FOR FEATURE INFORMATIVENESS ESTIMATION IN PATTERN RECOGNITION..............85
Peleshchak R. M., Lytvyn V. V., Peleshchak I. R.
THE DYNAMICS OF NONLINEAR OCILLATOR NEURON BY THE ACTION OF EXTERNAL NON-STATIONARY
SIGNAL....................................................................................................................................................................................................97
PROGRESSIVE  INFORMATION  TECHNOLOGIES..................................................................................................................106
Babakov R. M.
RESEARCH OF HARDWARE EXPENSES IN MICROPROGRAM FINAL-STATE MACHINE WITH DATAPATH
OF TRANSITIONS...............................................................................................................................................................................106
Dadenkov S. A., Dadenkov D. A.
ROUND-ROBIN PREEMPTIVE SCHEDULER MODEL IN DISTRIBUTED REAL-TIME SYSTEM........................................116
Davydov M. V., Lozynska O. V., Pasichnyk V. V.
EFFECTIVE ALGORITHM FOR PARSING SENTENCES USING SEMANTICALLY ATTRIBUTED WEIGHTED
AFFIX CONTEXT FREE.....................................................................................................................................................................124
Kozulia T. V., Bilova M. O.
INFORMATION-ANALYTICAL SYSTEM ASSESSMENT METHODS OF COMPLEX OBJECTS...........................................131
Korobchynskyi M. V., Chyrun L. B., Vysotska V. A., Kondratiev E. O.
OF CONTENT FORMATION AND ANALYSIS FEATURES IN ONLINE NEWSPAPER OF MUSIC NEWS............................139
Rachok R. V., Borovik O. V., Borovik L. V.
STRUCTURAL OPTIMIZATION OF THE SYSTEM OF OPTICAL-ELECTRONIC OBSERVATION.......................................151
Tabunshchyk G. V., Kapliienko T. I., Shytikova O. V.
VERIFICATION MODEL FOR THE SYSTEMS WITH LIMITED RESOURCES..........................................................................162
N ROL IN TECHNICAL SYSTEMS...............................................................................................................................168
Bobyr M. V., Milostnaya N. A.
A SOFT FUZZY ALGORITHM OF THE MOBILE ROBOT CONTROL.......................................................................................168
Husieva Yu. Yu., Martynenko O. S., Kadykova I. M., Chumachenko I. V.
METRICS OF MANAGEMENT AND CONTROL REQUIREMENTS PROCESSES IN PROJECTS..........................................179
Zimchuk I. V.
SYNTHESIS THE DIGITAL REGULATORS OF LOWERED ORDER FOR THE RESERVED
SYSTEMS MANAGEMENT BY CONTINUOUS OBJECTS...........................................................................................................187
Kachan Y. G., Yerofieieva A. A.
THE INNOVATIVE CONTROL OF THE HEATING UP PROCESS OF THE METAL IN THE FURNACE USING
SPATIAL ELECTRIC FIELD...............................................................................................................................................................193
Timchenko V. L., Lebedev D. O.
ALGORITHMIC PROCEDURES OF SYNTHESIS OF VARIABLE STRUCTURE SYSTEMS FOR MARINE
VEHICLES CONTROL.........................................................................................................................................................................200
CONTENTS
178
   
            .    ,
              ,
     .       RMSE   
 .       ,     
 ,          RMSE. 
             -
    .
.       Arduino Uno,   -
 ,        .
.            
  ,            
.
 :   ,  ; RMSE;   ;  .
REFERENCES
1.    Shtovba S. D., Galushchak A. V. Fuzzy classifier learning based on
distance between the main competitors, Radio Electronics,
Computer Science, Control,  2016, No. 2, pp. 7076.
DOI: 10.15588/1607-3274-2016-2-9
2.    Subbotin S. A. The neuro-fuzzy network synthesis with the ranking and
specific encoding of features for the diagnosis and automatic classification
on precedents, Radio Electronics, Computer Science, Control, 2016,
No. 1, pp. 5057. DOI: 10.15588/1607-3274-2016-1-6
3.   Fateh M. M., Fateh S. A precise robust fuzzy control of robots
using voltage control strategy, International Journal of
Automation and Computing, 2013, No. 10, pp. 6472.
DOI:10.1007/s11633-013-0697-x
4.    Brown M., Bossley K. M., Mills D. J., Harris C. J. High dimensional
neurofuzzy systems: overcoming the curse of dimensionality,
Proceedings IEEE International Conference, 1995, No. 4.
pp.  21392146. DOI: 10.1109/fuzzy.1995.409976
5.   Gactoa M. J., Galendeb M., Alcal c R., Herrera F. METSK-HDe:
A multiobjective evolutionary algorithm to learn accurate TSK-
fuzzy systems in high-dimensional and large-scale regression
problems, Information Sciences, 2014, Vol. 276, pp. 6379.
DOI:10.1016/j.ins.2014.02.047
6.  Vernieuwea H., De Baetsa B., Verhoest N.E.C. Comparison of
clustering algorithms in the identification of Takagi-Sugeno
models: A hydrological case study, Fuzzy Sets and Systems, 2006,
Vol. 157, pp. 28762896. DOI:10.1016/j.fss.2006.04.007
7.  Bodyanskiy Ye. V., Ryabova N. V., Zolotukhin O. V. Multilayer
adaptive fuzzy probabilistic neural network in classification
problems of text documents, Radio Electronics, Computer Science,
Control, 2015, No. 1, pp. 3945. DOI: 10.15588/1607-3274-
2015-1-5
8.    Piegat A. Fuzzy modelling and control. Physica-Verlag, Heidelberg,
2001, 728 p. DOI:10.1007/978-3-7908-1824-6
9.  Shin M., Ryu K., Jung M. Reinforcement learning approach to
goal-regulation in a self-evolutionary manufacturing system,
Expert Systems with Applications, 2012, Vol.39, pp. 87368743.
DOI: 10.1016/j.eswa.2012.01.207
10. Zadeh L. A. Some reflections on soft computing, granular
computing and their roles in the conception, design and utilization
of information/intelligent systems, Soft Computing, 1998,
No. 2, pp. 2325. DOI:10.1007/s005000050030
11. Bobyr M. V., Milostnaya N. A. Analysis of the use of soft
arithmetic operations in the structure of fuzzy logic inference,
Vestnik kompiuternykh i informatsionnykh tekhnologii, 2015,
Vol. 133, pp. 715. DOI:10.14489/VKIT.2015.07.PP.007-015
12. Zadeh L. A. Fuzzy sets, Information and Control, 1965, No. 8,
pp. 338353. DOI:10.1016/S0019-9958(65)90241-X
13. Zadeh L. A.  Fuzzy sets as a basis for a theory of possibility, Fuzzy
Sets and Systems, 1999, Vol.100, pp. 934. DOI: 10.1016/S0165-
0114(99)80004-9
14. Bobyr M. V., Titov V. S., Nasser A. A. Automation of the cutting-
speed control process based on soft fuzzy logic computing, Journal
of Machinery Manufacture and Reliability, 2015, Vol. 44, No.7,
pp. 6169. DOI: 10.3103/S1052618815070067.
15. Stepnicka M., De Baets B. Implication-based models of monotone
fuzzy rule bases, Fuzzy Sets and Systems, 2013, Vol. 232, No.1,
pp. 134155. DOI: 10.1016/j.fss.2013.07.019
16. Kumanan S., Jesuthanam C. P., Ashok R. Kumar Application of
multiple regression and adaptive neurofuzzy inference system
for the prediction of surface roughness, The International Journal
of Advanced Manufacturing Technology, 2008, Vol. 35, pp. 778
788. DOI: 10.1007/s00170-006-0755-4
17. Chernova I. V., Sumin S. A., Bobyr M. V., Seregin S. P. Forecasting
and Diagnosing Cardiovascular Disease Based on Inverse Fuzzy
Models, Biomedical Engineering, 2016, Vol. 49, No. 5, pp. 263
267. DOI 10.1007/s10527-016-9545-y.
18. Driankov D., Hellendoorn H., Reinfrank M. An introduction to
fuzzy control. Springer, Berlin, 1996, 316 p. DOI:10.1007/978-
3-662-03284-8
19. Neshat M., Adeli A., Sepidnam G., Sargolzaei M. Predication of
concrete mix design using adaptive neural fuzzy inference systems
and fuzzy inference systems, The International Journal of
Advanced Manufacturing Technology, 2012, Vol.63, pp. 373
390. DOI:10.1007/s00170-012-3914-9
20. Greenfielda S., Chiclana F. Defuzzification of the discretised
generalised type-2 fuzzy set: Experimental evaluation,
Information Sciences, 2013, Vol. 244, pp. 125. DOI:10.1016/
j.ins.2013.04.032
21. Bobyr M., Titov V. S., Belyaev A. Fuzzy System of Distribution
of Braking Forces on the Engines of a Mobile Robot, MATEC
Web of Conferences, 2016, Vol.79, pp. 01052 DOI:10.1051/
matecconf/20167901052
22. Palani S., Natarajan U., Chellamalai M. On-line prediction of
micro-turning multi-response variables by machine vision system
using adaptive neuro-fuzzy inference system (ANFIS), Machine
Vision and Applications, 2013, Vol.24, pp. 1932. DOI: 10.1007/
s00138-011-0378-0
23. Deng X., Wang X. Incremental learning of dynamic fuzzy neural
networks for accurate system modeling, Fuzzy Set and System,
2009, Vol. 60, pp. 972987. DOI:10.1016/j.fss.2008.09.005
24. Banakara A., Azeem M. F. Parameter identification of TSK neuro-
fuzzy models, Fuzzy Sets and Systems, 2011, Vol. 179, pp. 62
82. DOI: 10.1016/j.fss.2011.05.003
25. Bobyr M. V. Effect of conclusion rule on training of fuzzy-logic
systems, Vestnik kompiuternykh i informatsionnykh tekhnologii, 2014,
Vol. 125, pp. 2835. DOI: 10.14489/vkit.2014.11.pp.028-035
26. Azadeh A., Neshat N., Kazemi A., Saberi M. // Predictive control
of drying process using an adaptive neuro-fuzzy and partial least
squares approach, The International Journal of Advanced
Manufacturing Technology, 2012, Vol.58, pp. 585596. DOI:
10.1007/s00170-011-3415-2
27. Selekwa M. F., Dunlap D. D., Shi D., Collins Jr. E. G. Robot
navigation in very cluttered environments by preference-based
fuzzy behaviors, Robotics and Autonomous Systems, 2008, Vol.
56, pp. 231246. DOI:10.1016/j.robot.2007.07.006
28. Mo H., Tang Q., Meng L. Behavior-Based Fuzzy Control for
Mobile Robot Navigation, Mathematical Problems in Engineering,
2013, 10 p. DOI: 10.1155/2013/561451
        179
p-ISSN 1607-3274.  , , . 2017.  4
e-ISSN 2313-688X. Radio Electronics, Computer Science, Control. 2017.  4
 006.015.5
 . .1,  . .2,  . .3,  . .4
1 . . , ,         , 
     . . , , 
2         ,   
   . . , , 
3 . . , ,         , 
     . . , , 
4 - . . , ,         , 
     . . , , 
     
 
.            .   
  ,       . ,     
    , ,  ,       
.
         .       
   ,    ,     .
.     ,       .  
,          ( , , , ,  
  )     .    ,  
           .
.          , ,  
         .  
               
     .         
            ( , MS Project, Open-
Proj)    .
.        ,      
  ,        .   
             
  .        
              
 .         ,  
 .
 :  , , , , , .
PMI  Project Management Institute;
WBS  Work Breakdown Structure (  -
  );
F  ,       -
    ;
1,iiM        i  i1
   ;
iRecourse       i-  
   ;
krecourse   k-   ;
R(esource)BS     ;
itRequiremen       i-
    ;
ltrequiremen   l-   ;
R(equirement)BS     -
;
ilityResponsibi    
  i-      ;
zlityresponsibi   z-    ;
R(esponsibility)BS    ;
iRisk       i-   -
   ;
vrisk   v-   ;
R(isk)BS     ;
RRec       , -
   ;
RRes        , -
   ;
RRis        ,  -
   ;
S       
;
urstakeholde   u-   ;
jiw ,   j-   i-    
 ;
  ,       -
    .
       -
      -
  .     -
 . .,  . .,  . .,  . ., 2017
DOI 10.15588/1607-3274-2017-4-20
180
   
 Project Management Institute [1, 2]  
 ,       -
 -    ,  -
  .  ,   
      37-38%.
    [3]  49%  -
     
  ,  47%    
     . ,  -
     -
      .
  [4, 5]  
      -
  :
 R(equirement)BS     -
;
 R(isk)BS     ;
 R(esource)BS     -
;
 R(esponsibility)BS    -
.
 ,   « -
- », « - », « - »,
« - » («work-requirement», «work-resource»,
«work-responsibility», «work-risk»).   -
      -
     ,   
, , , ,   -
   (risk, resource, requirement,
responsibility, work, stakeholders  4R & WS).
      
   .   
        
,    ,  -
   .
1  
      
 .      
     
    (       -
    ),    -
       (  -
      ,  -
      
  ).
     -
      : -
 (    ,     -
   );  (
    );  ( -
       );
  ( ,    , -
,     ) [6].
     -
       4R &
WS. ,     -
  -    ,
,   ,   
      .
2  
      -
     :
   - . , BABOK (A Guide To
The Business Analysis Body Of Knowledge, [7])  
  ,     -
: Requirements Life Cycle Management 
Requirements Analysis and Design Definition.
     .
     -
  A Guide to the Project Management Body of
Knowledge (PMBOK® Guide)  ,  PMI. 
2013 .       [8]  
      -
 , , ,    
.  2014 .    
Business Analysis for Practitioners: A practice Guide [9]
PMI   « - »  
       -
 «  »    -
.  2016 . PMI     
  Requirements Management: A Practice Guide
[3],    ,    [8]  [9].
    .   
 ,    
 (Requirements Engineering),  
    .
Requirements Engineering   ,
       -
     .   
 « »     -
 [10]  ,     
     -
  Agile Extension to the BABOK Guide [11].
 , ,   [3, 79, 11] -
   «  »,   
     
 ,      
       .   -
       , -
,   ,  -
 ,  , 
UML, .    , 
     IT:  -
    MoSCoW  time-boxing
[12], Quality Analyzer of Requirements Specification, Vienna
development method (VDM) [13], Z notation [14].
        -
     -
   ,    -
:    , 
    -
   ; 
   - -
;     ;
        -
    [15]; 
    -
 .     
,       
        181
p-ISSN 1607-3274.  , , . 2017.  4
e-ISSN 2313-688X. Radio Electronics, Computer Science, Control. 2017.  4
 [16];    -
    - .
     
  , ,   -
, ,    
 ,    
   [17].  , 
    -
   ,   -
  [18].   ,  -
     
    [19],   
 PMI.
,        -
       
  IT- , ,  , -
      -
 .
3   
      WBS  
    (1),   -
        
i-   (i1)-  : F=1,    ,  F =0  -
  :
).,(...),(),(
...............
),(...),(),(
),(...),(),(
...
,1,2,1,1,1,,
,12,2,12,1,12,2,
,11,2,11,1,11,1,
,12,11,1
1,
miniiniinini
miiiiiii
miiiiiii
miii
ii
wwFwwFwwFw
wwFwwFwwFw
wwFwwFwwFw
www
M
 (1)
  ,     
      -
,  ,   -
  ,    -
,      [4].     -
     :
      i-  .  
      
  ,    -
 ,
),(...),(),(
...............
),(...),(),(
),(...),(),(
...
,2,1,
,22,21,22
,12,11,11
,2,1,
nikikikk
niii
niii
niii
i
wrecourseFwrecourseFwrecourseFrecourse
wrecourseFwrecourseFwrecourseFrecourse
wrecourseFwrecourseFwrecourseFrecourse
www
Recourse
.                    (2)
       i-  .    1,    
  ,  0   ,
                                 ),(...),(
............
),(...),(
),(...),(
...
,1,
,21,22
,11,11
,1,
nizizz
nii
nii
nii
i
wlityresponsibiFwlityresponsibiFlityresponsibi
wlityresponsibiFwlityresponsibiFlityresponsibi
wlityresponsibiFwlityresponsibiFlityresponsibi
ww
lityResponsibi
. (3)
        i-  .         .
 1;0:),( ,, jiljil wtrequiremenwtrequiremen       (4).
  trequirementrequiremen l  iji ww ,   ),( , jil wtrequiremen    ,    j-
 i-      l.      
                            
),(...),(
............
),(...),(
),(...),(
...
,1,
,21,22
,11,11
,1,
nilill
nii
nii
nii
i
wtrequiremenwtrequirementrequiremen
wtrequiremenwtrequirementrequiremen
wtrequiremenwtrequirementrequiremen
ww
tRequiremen
. (4)
        i-  .         . 
1;0:),( ,, jivjiv wriskwrisk        (4).   riskriskv
 iji ww ,   ),( , jiv wrisk    ,    j-   i-     
v.      
182
   
                                                  ),(...),(),(
...............
),(...),(),(
),(...),(),(
...
,2,1,
,22,21,22
,12,11,11
,2,1,
nivivivv
niii
niii
niii
i
wriskwriskwriskrisk
wriskwriskwriskrisk
wriskwriskwriskrisk
www
Risk
. (5)
           :
                      ),(...),(
............
),(...),(
),(...),(
...
1
2122
1111
1
luuu
l
l
l
trequiremenrstakeholdeFtrequiremenrstakeholdeFrstakeholde
trequiremenrstakeholdeFtrequiremenrstakeholdeFrstakeholde
trequiremenrstakeholdeFtrequiremenrstakeholdeFrstakeholde
trequirementrequiremen
S
. (6)
     
   l-    u-   
),( lu trequiremenrstakeholdeF =1,    , 
),( lu trequiremenrstakeholdeF =0    .
  (15),  
 (  ),  ,
 (i1)-   :
 : iiii RecourseMRecourse 1,1 ; (7)
 : iiii lityResponsibiMlityResponsibi 1,1 ; (8)
 : iiii tRequiremenMtRequiremen 1,1 ; (9)
 : iiii RiskMRisk 1,1 . (10)
       
. ,  (1012)  -
    , 
  ,    ,
     :
11 i
T
i RecoursetRequeremenRRec , (11)
11 i
T
i lityResponsibitRequeremenRRes , (12)
11 i
T
i RisktRequeremenRRis .  (13)
,    -
    (6),     -
     , 
 ,     -
     .
,    
     -
  :
1.      ,
       
  .   WBS 
  1,iiM ,     -
      .
2.  
iRecourse , itRequiremen , ilityResponsibi  iRisk  
 WBS,     .
3.    (710) -
  ,  ,  -
   .
4.   (1113)   ( ),
      , -
   ,   
,      .
4 
  ,  
    . 1.
 
w1,1
w2,2 w2,3 w2,1 
w3,2 w3,3 w3,1 w3,6w3,4 w3,5
 1  WBS  
        183
p-ISSN 1607-3274.  , , . 2017.  4
e-ISSN 2313-688X. Radio Electronics, Computer Science, Control. 2017.  4
,      
 (resource
1
, resource
2
, resource
3
),  -
    (  ) -
 :
3,005,00
2,04,00
1,002,0
055,01,0
4,005,0
005,02,0
3Resource
;
      (requirement1,
requirement2),     -
   :
1,00
025,0
025,0
6,00
05,0
3,00
3tRequiremen .
5 
        -
   
32
:
100000
011000
000111
32M .
  ,       
    
21
: 11121M .
      WBS:
     :
100000
011000
000111
3322 ResourseMResource
3,000
3,04,02,0
4,06,08,0
3,000
2,04,00
1,002,0
055,01,0
4,005,0
005,02,0
;
      
  :
1,009,0
05,05,0
33 ResoursetRequeremenRR R
T
39,054,072,0
35,05,05,0
3,000
3,04,02,0
4,06,08,0
.
 ,   
 :    0,5  -
; 0,5    0,35  ; 
    , -
, 0,72, 0,54  0,39.
 RRec    « » -
   .   ,  
     -
      -
. ,   
resource
1 
  1,32, resource
2 
 1,04, resource
3
  0,74.
     -
    requirement
1
:
000
15,02,01,0
2,03,04,0
 requirement2:
03,000
000
36,054,072,0
.
    ,
        -
   :
000
000
2,03,04,0
.
, requirement
1
  
000
15,02,01,0
1,015,02,0
,
 requirement2 
03,000
000
26,039,052,0
.
     
      -
  (     ):
29,039,052,0
25,035,03,0 .
      -
   ,     (RRes ) 
     ,  
   (RRis).
6 
       -
   4R & WS  ,
, , ,  
  .
184
   
,     
      , -
   .  -
      
   , MS Project, OpenProj,
Gantter    , Jira 
Trello     .
, MS Project     
( . 2)      , 
   ( . 3).
      
  ,     
    ,  -
      . -
    .
     
    «user stories»  
,     
.       
 (    ),   
 .       
.
     
     -
,       
    
    .
     -
       
 ( , ,  
 ),     -
     
itRequiremen   iRisk .
     
    
 2    
 3    
,    
  .    -
     , , -
, ,    -
 .    -
      
-    , 
     -
     .
,     
     -
  .
 ,     
     
.
      -
    , , 
  ,    
  ,    
 .
     ,  -
     -
       -
,      
 ,    
     
 .     -
   .
     -
    -
    . .  « -
     -
     » (  
0116U003371).
        185
p-ISSN 1607-3274.  , , . 2017.  4
e-ISSN 2313-688X. Radio Electronics, Computer Science, Control. 2017.  4
 
1. PMIs Pulse of the Profession®: The High Cost of Low
Performance [Electronic resource].  Access mode: http://
www.pmi.org/-/media/pmi/documents/public/pdf/learning/thought-
l e a d e r s h i p / p u l s e / p u l s e - o f - t h e - p r o f e s s i o n -
2016.pdf?sc_lang_temp=en
2.  Pulse of the Profession®: Capturing the Value of Project
Management [Electronic resource].  Access mode:  http://
www.pmi.org/-media/pmi/documents/public/pdf/learning/thought-
leadership/pulse/pulse-of-the-profession-2015.pdf
3.    Requirements Management: A Practice Guide.  Newtown Square,
Pa. : Project Management Institute, Inc., 2016.  93 p.
4.   . .   4R & WS  
  / . . , . . ,
. .  //  . . -  « »: . . .
.:  ,  , -
  .   :  « », 2017.   2
(1224).  . 1822.
5.   . .      -
    / . . , . . -
, . .  //     
,    :  . .
. . , . . .  . : , 2016. 
. 289296.
6.   . .    
 / . . , . . , . .  //
    « ».
  . :  , -
 ,   .  . : 
« ».  2016.   2  . 812.
7.  A Guide To The Business Analysis Body Of Knowledge.  3d
Edition.  IIBA, 2015  657 p.
8.  A Guide to the Project Management Body of Knowledge (PMBOK®
Guide).  Fifth Edition.  Newtown Square, Pa. : Project
Management Institute, Inc., 2013.  614 p.
9.  Business Analysis for Practitioners: A practice Guide.  Newtown
Square, Pa. : Project Management Institute, Inc., 2015.  206 p.
10. Sommerville I. Software Engineering  9th ed. / I.  Sommerville. 
Addison-Wesley., 2011.  790 p.
11. The Agile Extension to the BABOK® Guide.  IIBA, 2013 
134 p.
12.Miranda E. Timeboxing Planning: Buffered Moscow Rules /
E. Miranda // ACM SIGSOFT Software Engineering Notes.  2011. 
Volume 36, Number 6.  P. 15. DOI: 10.1145/2047414.2047428.
13.Fitzgerald J. S. Vienna development method / J. S. Fitzgerald,
P. G. Larsen, M. Verhoef // Wiley Encyclopedia of Computer
Science and Engineering.  2008.  P. 111.  DOI: 10.1002/
9780470050118.ecse447.
14. Spivey J. M. The z notation: a reference manual / J. M. Spivey. 
Oriel College, 1998.  1168 p.
15. Stakeholder management in construction: An empirical study to
address research gaps in previous studies / [J. Yang, G. Q. Shen,
M. Ho et al] // International Journal of Project Management. 
2011.  Vol. 29, No. 7.  P. 900910. DOI: 10.1016/
j.ijproman.2010.07.013
16. Macharis C. Multi actor multi criteria analysis (MAMCA) as a tool to
support sustainable decisions: State of use / C. Macharis, L. Turcksin,
K. Lebeau  // Decision Support Systems.  2012.  Vol. 54, No. 1. 
P. 610620.
17. Damian D. StakeSource2.0: using social networks of stakeholders
to identify and prioritize requirements / D. Damian,
A. Finkelstein // Proceedings of the 33rd international conference
on Software engineering.  ACM.  2011.  P. 10221024.
18.  . . -    -
     -
  / . . , . . -
, . .  //   : -
  .  2014.   8. 
. 127134.
19.  . .   -
  -   /
. . , . . , . .  //  .
. -  « »: . . . . :  -
,  ,   . 
 :  « », 2017.   3 (1225).  . 915.
    12.06.2017.
  21.08.2017.
 . .1,  . .2,  . .3,  . .4
1 . . , ,         ,  -
     . . , , 
2         ,    -
   . . , , 
3 . . , ,         ,  -
     . . , , 
4 -  . , ,         , 
     .   , , 
       
.            . -
     ,      . , 
        ,  ,  , 
      .
         .    -
      ,    ,    .
.     ,       .  -
 ,        ( , , , , -
    )     .    ,
            -
 .
.          , ,
           . -
              
        .     
             
 (  , MS Project, OpenProj)    .
.        ,    
  ,       .  -
              
   .      -
              -
,,
 4/2017
 
    -  .  . . 
     .     -  .  . . 
            . . 
           . . 
-    -   
 
   
  6904  29.01.2003.
   28.12.2017.  60 84/8.
 . . . . . . 24,41.
 300 . .  1133.
69063, . , , , . , 64
    
  2394  27.12.2005.
